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COREWORD

THLS RIPGRT OESCR:BES ME TEST PROCIDUMFL USED ANH “wi (55
RESULTS OBTAINED FROM JIgUCT QAL [NTEGR:TY, ACrrirvariDd
Cornosi10m A8D FLOW & far, 7~ TravTs CONUULCTYED ON iwu, OnE-
bem Fuel CHECK WA v.S DrSIGNI. AND MAMUF ACTURLD BY Fa&xLa
ATRCRaF?T CoMPamy., IME TEST PROCRAM WAS AUTHOOIZED BY-AR
ForeE CONTRACT Riwsenr AFQ4(C94)-287 AND WAS CONDUCTED AS

- REQUIRED BY TE€7 Diercrive Numpe 2Y.  Tuy Am FoRreg

B BALir371¢c SvsteMs D.visiON SFONSQCEU THE PROGRAM. ILSTiNe

SRR i i i K TRNGT K,

i R WAS PERFORMED AT WryLE LABORATORIES, Eu Stgumpe, €aLtrorRnTaA,
1
3 «
: % .
k
Y L _
3‘ THE FOLLOWING FERSONNEL DIRECTED THE PROGRAM:
!
Baroi18r1¢ Sysrems Division: Ly, CoL. O ™ Rosgw
’ BBREO
:
§ SPACE TECHNOLOGY LABORATURIES: L. JAHNSEN
i W. SCHAAL
‘t!
i
%
g WyiLf L ABORATORIES! & Paue M, TuRkwHE ' MEw
H PROGRAM MANAGER

waL Tt e FRULY
TesT ENGINCER
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. tE5TRACT
= T Tat BSUAPOSE DF TMIS TEST PROGRAM WAS TO JETLAMINE Tof
< SYRUGCTURAL I HTEGRITY, «;-.Sisnﬁcu 19 STAHLESS CURRPES R

o - . CRACKING AND FLOW CAPACITY OF THE PARXER A1 RCRAS T LOMIANY
e Fugy Creex Varves, szquaav Numper ?7*02w0"3 {Parxis
g k Z Pant Numaer 2630014).

ff"wfs Yvo us:Te WERE SuBW:T TED FOR TESY: NG, THE To.7 PROGuAR
o ‘ CONS (ST 0 OF DIYAMETER MNP0 " MENIS, ALIFLERATES COHROSirN,
S FLOW (APACITY AND BURSI PRESSURE TESTS.

Ey ‘A 30-oav ACCELERATED Co@TDg(ON TEST CAUSED 8¢ vERE
o TQRROBION OF THE SOBY BASE KETAL; BUT, THERL wAS MO
. : EVIDENCE OF STRESS CORROBION CRACXING

._... ;A.}J .

R .. “ Tue rresaves onor was 5.2 psr (ALrowadie 13 3 psel st oa
. - WATEH riov RATE OF T0 arw.

B "'}ﬁt_aﬂgsrjﬂitsanxx OF A UNIT FREE OF CORAOBION wAs 5100
s g P81, A URIT PATVIONSLY SUSJECTED 70 A 30-DAY ALCELEAATIO
' SORROSION TEOT azaonaraa:ss A BORSY PRESSURE nFf 3657 eg1g,

B MiniWun REQUINED BURST PRESSURE 18 2400 fsia.
. [ 9 a:**:a&e auacuafvleu OF ALL TESTS AND BEBULYS, INLLUD: NG
. A LIBY OF EQUIPMENT EMPLOYFD (N THF PEARFORMANCE OF THE
e It RROQRAAM, 18 PRESENTED 1N TS REPORT.
| ' This REPORT HAS sctm THiS AFP0RT HAS BEEN
REVIEWED AND APRAOVED REVIEWED AND APPROVED
FOR vvta Lﬂlvdt?@ﬁfi#t ay twe Commanoen:

‘ ;”*ﬁﬁifiﬁk E R R Ce Ha i 9w
?uacnn:‘lxsa:tu*f'sf“Rg -y LT Cote USAF
AR A R 4 PropuLsion
Tecnnoioey Divigion

- PR ; LT - R o
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E&a FHEL Cw oo ¥arves Ass:uatxcﬁ He L, E aaen sua:ttzzo 10
THE F¥LST PROGRAK RLSCREBLY IW THI. REPOR THe vaALve
ASSEMB . | Paaker AtACRAST Cansany Pazr Nouwgrs

263001+ zﬁﬁfl (ART Mumets 27-02402-%). .

&+
T

CSHiT Traay sUiJ‘ YE2 70 A Feow Cazscxtv T;sr AND A

Burs? PRissure TesY. Tue Frow Capacivy TEST DEmONBTRATEZD

%t;agr THE GUNIT HAS A MET PREZSUBE on5® uF 5.2 psic a7 a
¢ WATER FrOow RATE OF 70U gon. ‘Tzi:t Ii¥Ce ALLOVED PFEBSURL

ODROP 18 9.P510 A1 1L RATER FLre. 0F 70 2om 6F WATER. Tur
'F?raﬁ’?ﬂfayvkt AV WSOM TEWPERATUR: wAS 100 Rsig Tue

T TAILED WHEM T.E CIRCUMFERENTIAL wiLl RUPTYRED,

“LOWING THE - BODY N THE THAREADED ARTA U ENLARGE RADIALLY,
DECREASING THE THREZD ENGACCMENT, SURSEQUENTLY, THE BODY
AND CAP stPAaA(ca IN THE A;e:; CIRECTIONR. A LOCal $Rpck
OCCURRLD IN THE WELD AT 200 PS15 AS [VYIOLNCED BY EXTraNs
LEAKAGE,

*

UNir 2 waASs guBugcTEa v Al ACLcLERATED CORROS OGN TEST anop
A Burst PRessure Trer, q RiNG Twe 30-nay AcceELerargo

‘Corros 10N TEST THIRF Az .0 EVIDENCE OF EXTERNAL LEAKAGE
AT THE RROOF FPRcssure OF 460C PS1G, AND IT WAS ASEBUMEY THAY
RO STRESS COARTOS.OK CRACKING CLCURRED. CORROSION OF =2asr
MATEQ 1AL WAS SBEYERE AT LOZATIONS WRERE TWE SURFACE Fini3p
WAS BAMAGED By ucauAL WANGLING; E.G., WHERE WREN.AES Wt
APLIED TO THE BODY Mixk. THE WELD FILLER MATERIAL SURFACE
SEMOWEID UKIFORM LOPROTION WITH NO #iTTING. Twnt BURNT
PREESSURL FOLLOWING T+t ACCELERATED CORROS|ON TEST was

J85Q psie. FarLune OCCURRTD W THE SAME MANNER AS
DESCRINCO ABOYE. A LOCAL EWATY OCCURMED N THE wELD AT an
INTERNAL FRESSURE OF 2200 5518 43 £VIOENCED &Y “XTERNAL

vL!‘KAﬂi-

-
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CONCLUSIONS AND RECOMMENUATIONS

B S et

T CONCLUSIONS

THE FLOW CHARACTERISTICS OF THE UAIT WERE SATISFACTOWY,
THE PRESSUARL DRGP ACRISES THE VALVE AT & FLOW RATE OF 79
GPH OF WATER wAS 5.2 psip., THE ALLOWABLE PRESSURL DARAOP
18 8.0 P5io-aT 70 cpm.

T%{ 5fNUCTUhAi FNTEGRITY OF THE UnN!T wAS SAT!SFACTORY.,
THE BURSY PRESSURES OF BGTH UKITS (ONE FP E OF CORROCION,
THE OTHER SUBJECTED TO A 30-0ay ACCLLIRATED LOARCSION
Tie i) wine #tcn tn EXCESS OF Thd LOECII 07,74 OFAUIRE-
RENTS OF 2400 pPsic.

STRESS CORBOS ION _RACKING APPFARED T¢ BE ABSENT AS
CEMONSTRATED BY NOC SXTCANAL LEAKASE AFTER A 30-pay
Acceizraten CorRROSiaoN TEsT,

RECOMMENDAT IONS :

NONE .

g
' el
e cid




Two Tvit C«tcn Vatves, GD/A Paar Nuwecr 27-02402-5 (Parxen
!Ant Nupzce 2630014), veoe SURJLGTED TO STRUCTURAL IN-
C TEGRITY, FLOw CAPACITY Aji ACCELERATED CORROSION TLSTH

':* ACCORDABEE wiTH TEST DimecTive Numsen 21 or Arr Force

59&{!&?? ﬂn*aza £?Q4(69¢)-?87,
W

T&z VAL YT, A33£qa::ca WERE OESIGNED AND r ARUFACTURECD BY
PANxER AtRCRAFT Comraxy, Los ANscces, CxLIFORNIA, THE
VALVE ASSeMBLIES ARE A REDESIGN oF GD/A Paat Numetw
C27-0247%=1 {Parxgr PART NuMBIR | 111-595T729), wHiCH
EMPLOYED A TEFLON SEALINS EXCMENT PETWELEN BOOY AND CAT
ln»%ntsntﬁlStcsfo URIT, THE SEALING ELEMENTY WAS EL(N&NATEO
‘3‘¥ﬂ!“§%1fﬂﬂffxtltfwv‘wt~. SILUITIS IME mEr. movusEs Tus
BODY AND CAPC

THE INTENT OF TYRE PROG AM WAS 7O ITHNVESTIGATE THE FLCw
IARAVTERIZTIC, SUSCEPYIB!ILITY TC SYRESS (ORROSION
CHRACKING AND STRUCTHURAL INTEGRITY OF THE REOZSIGNED VALNE

ASscuBLY.

“Tur:y s71 raoc;uuacs UTILIZED IN THIS PROGRAM ARE OQUTLINED
b Wyig LABORATORIES T#sr PROCEDURE Number 315, Rivisiow
A, 6aTio Decemser 3, 19603, ATTA MED 0 THMIS RFFSRT AS
Aaaai.rx NE L
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i DESCRIPTION OF TEST SPECIMENS
: rak1 NM;;H VaLve, Creuvn. OnE-Inmcn, AIRBORNL, FurlL,

ManyraAcTupER: Panx(n Argrecxar . COMPANY, LO0S ANQELES, JaALiF.
Pankte Part Numsgr: 2630014
GD,’A Pamrt Numpk:: 27-02402-5

NUMBER OF LNITS SUBMITTEC FO' TESTiNG:  Two

THE UNITS WERE 1DENT:FI€D AS FCiLiLOwWS:
} B }
H
f LN CARKE? SEmiIAL NywelR GL/A SERiAL NumagR

E 101 3050006
; 2 153 2050005
2
{
4
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‘ HENTS, F DCEDURFS AnD RESULTS
gjﬁﬁtuéf}ek o~ _Producy {Botw Uwits)

N Uﬂﬂ% eenrcpr, THE TWO UNIYS WERE Y iSUALCY NSRELTLL D
e CPUTEAMING (F SHIPP IMG AND MAND' i%G HAD CAUSED AnY CAwASE
»f_ﬁgi o , vuig WOVL G RERDER TwfF UNITS un*&fvaetr POR YU3T NG, Boiw
LE uxsts WEB L ”OBMG 10 € FRCE OF DaMaGE.

c énivr Ag'*r, THT UNLIS JERE DENYIFIED A5 UN. ¢ ' Ay L -
n L 2 rox tEsting PuarosEsn  Te wRAP -ARDLID CREEEe AR
e B 7% REMOVEL FROM BOTH UNITS ANG 1hi 800+ OiAMETTINE.
L s , MEASURID AT FOUR DirrERENT LOCAT OMS 4S (Z{iwtir €0 n-
g L Eemo m L SwahueR D aw Fiaume | of APPENOIX A. BOTw un 13

WERE THEN SUBJECTED YO AR INTE“NAL WHEL UM BRTSSUBE or
V80D Psic {Pe0OF PRESSURE) /OR A PERIDD OF TN MIND:E:
thggg THIS PER.DC, THE UNITS WERE TOSERVTD F2R EXTE®NR(
. . CLEARRGE BY SUBMLRSION (N LSOGPROFYL AL OHOL. NO (favas:
- S was 08SERVIL. AfTER Taf JNTERNAL PRESIUAE WAS SF TuRNED
- “TQ NIMDSPHER S PRISSURE, rx: WOOY DTAMETIRS WERE ML ASURED
AGAIN. Tt ﬁtAauRto DiALT (ERS ARE TABULATED N TasLE
Busta co&attiaa!, “as ntct?bza AKD TFOLLOW NG PRQOSF FRE S -
R ‘surt . Tut oni 18 Do NOT DEFORM AS & RESULT OF T PRQOQP
. ’ rg'ssu!t’t£3'. SCient CﬂAkﬁfi IN DIARLI{SS &R HuU{ TO
- ’ MEARUP NG YOL&?AQF59<~ '
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it3 (Comteinuen)

Uuﬁf‘t YaAS. sun4:~7:n fo THE FLov Capaciry Teer nrerp:.nrn

;va-’gf_“ltthpti'ﬁ, °aaa§aara 6.2. h ‘
fh( i ttlwtrs ARE ca&rnscitnr PRLSENTED v Figure 1.
L .’ At Q YATER FLOV RATE OF 70 ePu, THE PRESJVRE DROP was
* atftnaanto Te 8t 5.2 psio.
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{‘feiaav N Examiuctron Br Paopuc? UsiT 2 wAS SUBLECTFD 1S

o7 Té Aoy waTTh . Cognegroa Vst OESERIBEC iN APPERDIK A,

ot Pasrarnts -3, TH1sxiEsY if simtede To Twe Simiss-
Coznesion LRATHING TESS "BPBCALBED N Qntc;racar:en

;ﬂL =27 *f?m{m,, Pnaann 4. a.&ﬁ 3 SRR

Ter UNIT Wk SOBUECTYED. rh 113 1#‘%&!!6&*0&74na LYCLE FOR .

oA ezniod o 30 ays. . FRAR THE RUTH SUYoOF EXPOSURE TO
L. CoNPLETION OF “FE 1§!Rg,é WL IOk CERRA2L TEST AT AROGH
R CT &#E!ﬂ;iﬂi‘. oF jm Prrse wAY %“QHQ‘E‘Q RAILY, NO EiT;BN#L
L Vﬁtnxas% K8 a:vg%*t£, «?- .

e g ,gx, »~! . - &

".r .

939&*:.; y:nca;&nas pug- ?V»uﬁ!d%minh WaS WOTICED AFTER
U FEW DATE ¢F CXROSURE AT PLAQ&;;;ksnt BuRFAEL COATINS

VR VAS IMPENEICT, OR DANAGEL BY HANGBIRG SUCK AR ARPLICATION

CLoede - BFowRRKSPES To mEX. THE wElw RIL a&ﬁc kL LOST 118,
LT Q&tﬁfﬁit ;@R?Ats COA:;ab ATTER & ?sv ; ar tafatare,

; AT Wi Qﬂng%t?t)n Gi*ﬁtiiittw v;ig&(n*g;ﬂtctzaiéi"auzo ,
UGS SO HDAIQN DR THE ABX OF QU ArD . g;am’m:mau

+ . SMREACE CONROBICK Of FREMILD FINME® WATERIAL, PNOTOGRASHS
i~N:§!£Rﬁ 1 a2 isw;qv e DT artek ¥85ako 30 OAYS OF

£7 YSURE 30 ACCLLEAAYID LONNOSIAK, REEMRPTIVELY. OTRess-

S LEARCA IO CRACKING APPEARTD, TO BE Avseut AS E£YIDENCED @Y

WS XTEIAAL NILIGA L(ixrag; o

p »
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Rt QUIREMENTS., + ROCEDURES AND DESIATS (Com't)

Bupst Pregsure Tpst (Unit 1)

FoLLowing The ?aoy‘QAPAcavv Test, UNIT | WwWAS SUBJECTED TO
it BuasT TRESAURE Te8) DESCRIBED I8N LPPENCIX A, TARBA=
craPM 6.4.1

Post Yiewp Trepe STratN GAUGES WERE ATTACHNED TO THE VALVE

BOOY OUTER SURFACE AS SHOWN IN FiGuRE Y OF ApPENDIX A.
Yl IFTERMAL PHESSLR. VFP US STRAIN RELATION AS EVALUATED
FAOM RECORDINGS 18 SHOWN inN FiGcurg 2.

DuRiNG T#? FiRST PHASE oOF THE Burst PRESSURE TesST, THE
INTERNKAL PRESSLRE WAS INCREASED TROM ZERO To 2400 rp81is,
SHOWN AS PoiNT A oN Frgure 2. Y €.DING OCLURRED AT THE
vo€AaTioNs OF Gauyges | ano 2 {CviR THREAGED PORTIONS OF
80UY). THE FAzS3URC waAS REDULED 7o 26 0 P3iG, (PoinT B of
FiauRE 1) AND A RESIDUAL STRAIN OF 78O MICRGINCHES/ INCH
WAS RECOROFD ON GAUGES 1 AND 2 WwHICH S COMPARABLE TO T®E
MCASURFD INCREASE (N D1aMeTeER {Tasce 1), NO YiELDiING
O.TURR:ID on GruUges 3 ano 4.

Far 90C SECOND PHASE OF Tec Burst Prg2suse T3y, THe
STRAIN GAUGE rRECORDING SCALE WAS CHANGED IN ANTICIPATION
OF A LARGE STRAtH. THIS ARRANGEMENT DiD LOY PERMIT
ASCURATE READOUT BELOVW 2300 MIcROINCHES// INCH,

THE. UN, T WAS REPREISURIZED FROM 2ERC T0 2800 Psig WwHENW
LEAXAGE OCCUARRED F&OM A LCCAL'IED ARFA AT THE wi il AMD
PREVENIED “UBTHER INCREASE IN FREBSURE WwWiTH THE HYDRAUVLIC
EQUIPMENT USED. THE PRESSURE WAS D CREASED 7O ATMOSPHERIEC
PKESSURF AND THE SYSTEM CHANGED TO A PRESSURIZID GAS
SOURCE TO DVERCOMS THE EX STING LEAXKASE. THE UNIT wAS
REPRESSURIZED, AND AT AN INTERWAL PRESSU-E OF S100 e3)3,
THE WELD RUPTUREU AND THE CAP SEPARATED FROM THME B.OY.
[MMFN,ATE'Y PRIOR TO FAILURE, A 8TRA(N OF 7100 MiCROINCHES/
INCH wWAS RECQROED ON Qauces 1 and 2 (Point C of Fieure 2).
TME B0DY ENLAPGED (M A BELL MOUTH FASHMION AT THE WELDED
ErD. THE DIAMETER MEASUREMENT TAREN AFTER RUPTURE CANNOT
rFe CONSIDERED RELIABLE. PHOTOGRAPH NuMBER 3 DEPICTS THE
LOUDY AND A7 OF TRE RUPTURED UNIT.

e

S




FovLrowind .tTHE Acceifraten Corrosion Test, UNit & was sup-
486345 YO THE BusT Pagssuar Tesy, DESCRIBED 1M APPENDIY A,
Parramarn 5.4.2,

AS A RESULT OF THE CORRODED SURFACE, THE ATTACHMENT OF
STRAIN GAUBES AND THE MEASUREMENY OF DIAMETERS ¥WERE NOY
ngairecxatt.

%?ﬂ& UNIT A8 S(EWLY rn;wsunoz:n %ITH MYODRAULy FLYID FROM
ZERO TO APPROX{MAYELY 2200 P26 VMEN LEAKAGE DCCURRED AT A
LOCALTZED. AREA OF THE WELL AND PREVEMTED FuniINER PRESSURE

CHMMCREASE WITH THE WYDRAULIC FQUIPMENT USED. TME UNIT wAS
CONMEGTED TO AN ACCUMULATOR AND PRESSURIZED TOo 2400 rsis.
THIE PRESSURE WAS VAINTIAINES FOR A PLRIOD OF ONE MINYUTE
AND THMEN REQUCED YO JERO. Duming 2 BUBSERUENT
HEPRESSURIZATION WITH GAS, THE WELD SUPTUNED AND TRE CAP
SEPARATED /20M YHE UODY AT * PRESSURE of 3650 rs:4.
PHOTOGRAPH NUMBER 4 ;S AN AXIAL VIEW OF THE RUPTURED PARTS.
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TABLE NUMBER 1

PARKER AIRCRAFT COMPANY
VALVE, CHECK, ONE-INCH, AIRBORNE, FUEL
“GD/A PART NUMBER 27-02402-5

DIAMETER MEASURKEMENTS

# Ulﬂﬁffs ("*.H!CHCS)

UNIT TEST A B ¢C. @
1 As RECEIVED 1.8706 1.8707 i.8703 1.8704
1 FOLLOWING PROOF 1.8703 1.3703 1.8697 1.8700
(1600 pPs+)
] FOLLOWING BURST LA 1.8718 1.8692 e
(2400 PSiG)
1 FOLtow NG DESTRUCTIVE  ** 7.8853 1.8695: e&
surst (5100 psic) : ’
2 As pEcEIvED 1,874 1.8712 1.8717 1.871%
2 FoLiLOw iIN3 PROOF 1,872 1.871Q0 1.87'S 1.8714
. (1600 rsia)
NotEs: ® Fet DIAMETER LOCATION, SEE FiGUxE ] ©' APPENDIX A,

“h

l PGP, S . A et G 51550 M o RS54 e

LOCATION COVERED BY STRAIN

DiaMETER VARIATION OF O.0005
MOST LIKELY DUE YO MEASURIN

10

GAGES

IpeH CR LESS ARE
G INACCURACIES,
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